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^ (54) Title: GLP-l DERIVATIVES AISTD TRANSMICOSAL ABSORPTION PREPARATIONS THEREOF 
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00 

(57) Abstract: A GLP-l derivative comprising a peptide having an amino acid sequence derived from the amino acid sequence of 
GLP-l (7-35) by deletion, substitution and/or addition of one to several amino acids and having a GLP-l activity to the C-terminus 
of which a sequence Waa-(Xaa)n-Yaa (wherein Waa represents Arg or Lys; Xaa represents Arg or Lys; n is an integer of from 0 
to 14; and Yaa represents Aiig, Arg-NH2, Lys, Lys-NH2 or Hse) is added. This derivative has a high transmucosal absorbability. 
Moreover, tolerance to dipeptidyl peptidase IV can be imparted to the derivative by substituting the 8-position of the GLP-l amino 
acid sequence into Ser, while tolerance to trypsin can be imparted thereto by substituting the 26-position into Gin and the 34-position 
into Asn. The transmucosal absorbability of the above GLP-l derivative can be further elevated by formulating into a preparation 
with the use of a charge-controller fat emulsifier having a surface charge controlled to the negative level. 
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(57) m$f3i 

^mmn. GLP-i(7-35)(DT^ y^sa^J{3:*5v^T. 1 1> L< {iic<@(OT5 y^;^? 

^ K(0 C Mt^iZ Waa- (Xaa) n- Yaa(Waa it Arg * tz it. Lys. Xaa Arg ^ fc fl Lys. 
n 0-^14 <^^^. Yaa Arg, Arg-NHj. Lys, Lys-NHj Hse) *Sf+J!jP $n 

fc CLP-1 p#f*:T'$> ^ o :^mmmt. ^m:d^^(Df^iii^m'^m\'^mmi^-^h^o 

mX*lt^\Z, GLP-l T ymWi.^](D8itL^ Ser KUt^'f'^ ^ tX*>^^-:f^i^/U^ 
■T'^^-if IV lC*f-r6iiS^i4^f+An.*fc 2 6<4^ Gin 3 4{i^ Asn (Cg^-f^ 
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m ^ m 
GLP-i mmi^Rxf^<Dm^mmiisLmmm 
5 ^m^m- 

t v^/i^^=t:ym^^'^v-i (GLP-i) (ommmmW: ^xxf^(Dm^Mtmm:^m 
10 ^3:^m 

GLP-l (Glucagon like peptide-1) ik^H^^i^ \) m<tW y) ^m^itl. 

Wi^fO'^^^^TT^-t %<r>\Z.\%^ GIF (Gastric inhibitory polypeptide * fc 
Glucose-dependent insul inotropic polypeptide) 'i>^'^'^„ 2 M!^^#f ^^'Cf'i^ 

2M*Sm^a#-t?«jfiL'f' GLP-l «S:65{£Tb. GIP \^*^nKh-§^\^hfii\^^h1i^ 
m^ 'T^/^^y >-5>MjiSJ^?:a5|t«At3:H:'<T. GLP-l g^#■c^ili5t«^^?);^^v^ 

^'(^i^GLP-ncM't^m^m±mi^^nx\/^^(D-v. ^^srM5 GLP-i^^jf^, 
GLP-l (7)-r ^-^^ V ^'^m-i^mcDWWi-t. strnMn^ no mg/di uTxi-i-( v 

25 V^5IfiL!^^lt^fe#^4S^^i-r.i:-t?fc5o •r-^^i:>%. GLP-l ©S-^l;i<t?). if[Li^#:iJ: 
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2 

;^^mmn\t. wmmz. atp r^-r:^/\-^mm l-t y ^-^^^er^^srisit 
v^5„ Lfd^asoT. GLP-1 (omM^^wm^. u^(Dm]^mmti-±mti:^mm^£ 

fz.t^'oX. GLP-i fi. 2M:^m^l-*5tt5i«i/>'V:^=f^iftL3£^<7)i^ifiLi^(^^Ht^J§ 

So 

15 U;{)^b3fe;dSP>> GLP-l (Dt&tt^^f* GLP-l (7-36) amide S V^f* GLP-1 (7-37) 

©xKy-<>^^ K-t?fc!9 . GLP-1 ©igpmffit-e(im'fbWi^-cm^»^i-j: "9 r^fb • 

^m^n. S^HX^tb)fcv^o ;::(^^feElf^T'f*. ;^?®le:<fc S^lmp^^^lt^^T^^JN• 
^IT'^y— ^ IV (DPPIV) \ZX^X GLP-1 f:i:5>^i?Sr^lt> ifci^siF^^^J^f^i i ~ 2 

^m^tl\^< < ^^mM(Dn\f^. 8 ^StT ^ /^S^^^<*:(Diabetologia 41: 
271-278(1998), Biochem 40: 2860-2869(2001))^. ^Tt^h (Dm.1\R-^^M\^'^WcM 

mHM<ommm^^p^x\i^^o *fc. glp-i mT^^^^^hmm^htb. it^p^ 

25 mM(0^\^ h :^ y^^(D^^ Exendin-4 T? <D #t ^ §B H (Am J Physiol 
281 :E155-E161 (2001)) JO^tf t>tbT V^ So b, GLP-1 i: bTjE 
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3 

10 •t^±X^^Xh^^ ta^M^m^^X^^^o bd^b^.e;iS^. Gutniak (Diabetes 
Care 20: 1874-1879 (1997)) Jz: J: D^^^ttfc, 400 g GLP-1 ^^tf^< y :^ /l^i^ 

15 i^. GLP-1 ^^m-t^mmt i.x^^fh?>i:^^-^^z:^j\^^^'^^—^ivn, w 
20 ?tm(Dm7^ 

GLP-i «z)*s!ig;o^b<^)®iiK«, mmmi&(Dmi^^miuuiiLX(D^mi^xy) . mm 
\z.it-<0m\^^^^m^xh^. m^tt. glp-i ^m^i^^-t^:iinf^mxh^ 

'Z^^Xi>^o L^}dSoT. ^•7'^K<Z)lg#:^m=;^ GLP-1 ^ 

25 m^nit\.xmm^nm^'r^:Lti±0mm^xh^o glp-i srEi^nscffi-rsfci?) 



wo 2004/037859 



PCT/JP2003/013020 



4 

Vit GLP-1 M^J^Srim Ufco 

;$:^0^(^) GLP-l ^^ft:f:i. GLP-1(7-35)(DT 5; y ^ia^J^^*3V^T. 1 t> U 

1 

GLP-1 ^tttrWi-S^-;/^ C T^ftSJ^: Waa-(Xaa)n-Yaa(Waa Arg * Lys, 

Xaa Arg ^ fc Lys, n i± 0~14 (^^^^ Yaa Arg. Arg-NHgs Lys, Lys-NHg 

15 :b^)^l^^-b<^^fc^^^6^fIJffi^<^^«V^ff^ GLP-1 ^^f$:;0S|i#t$^;5^ 

:*:|i?g<^ GLP-1 f|^^^s:^^:*3V^T(*. ^ IV J^i^f-fSiSStt 

/j;^>^^K{i^ — ^oS:^ [Ser -GLP-1 (7-35)- Waa- (Xaa) n- Yaa (^If^ Waa 
Arg^fct^Lys^ Xaa « Arg * Lys^ n 0~ 14 Yaa ArgUrg-NHg^ 

20 Lys, Lys-NH2^:r::(l Hse) T^^tb^o 

i:y65-e# ;5o t(DX'?fj:^-^^}i^n. [Gln^^. Asn'*] -GLP-1 (7-35) - 

Waa- (Xaa) n— Yaa ^^Ps Waa Arg l^cfi Lys^ Xaa Arg * fz.l± Lys^ n 
25 « 0~ 14 O^lgi:^ Yaa }i Arg, Arg-^fH2, Lys, Lys-NHj * tc J* Hse t?:^ $ H S □ 
:me>v^-<:/^v^/U-<:r^i5^— glvmiiXf* b y l^^v-^-WttO GLP-1 
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5 

*5V^Tt>. ^i^s GLP-l(7-35)Or 5 /^iflM'^'t^. 1 ^ L< fi^^OT ^ 7 

b< fi. n 3—5 (DM^TfeSo 
5 :^mm(D GLP-1 M#^*:^^:*3V^T> :^ UV^^:/^ K?*, — iK^. 

[Ser», Gln2«, Asn"] -GLP-1 (7-35) - (Arg)n-Yaa ^fp^ n 4~6 (7)^^, Yaa 
Arg * fc Arg-NHg "C^ ^ H S 

10 iftv^J^lL)eS^STf^ffl43J;^>M V ^^^m{Sxif^ffl^:^b. 3^^M GLP-i <^ 

10 ^(D lfflSt?ll^(D^m^^bfcrii:d>b> #)|*lli;6^fc<D®^iR;0S5c^M GLP-1 

^mm(D GLP-1 mmm-±s ^h\^t(Dmi^m^Mi^^it.ii>kz, ^^^p 8-27018 

15 ^•^^•^^J^i^SUfcJ3iJI«?L3^Ji:;*:|§8^(D GLP-1 tr^^-TS GLP-1 ^^J 

20 GLP-1 ^^<$:fi, ^^:^Olfm^tiOT/^^-^^^fc{*y v^^^:6S^te{^;ijI]$ 

^<omWfmJitJ!^^^Jtrffiv^■rM^J^k;-mf^. GLP-1 ^^#:(7))|^lIiSiiR 

25 J; «9 mU^mtrm-^tit:!^, :!^m^<D GLP-1 fl^<*:(i, GLP-1 (D 30 
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sfsm.m^^m'f-^^tK^y) .^^m glp-i icit^xm^mt^h(Dm.^7i>^ 30 mm 

15 

^^TJJls ;*:^ig^HlCPi^tCUi?g-t-S„ GLP-l (7-35) His-Ala-Glu-Gly-T 
hr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-I 
le-Ala-Trp-Leu-Val-Lys-Gly (Ba^J#-^ 1 ) "C^ ^ tbSia2?!l^^O^:7'^ Klffc 
20 5o [Ser'»]fittrlBSa>?iIO 2S@, Spt, 8^St<D Ala ;a5 ser tJl^m^tt-rVN^S r ^ 

<D GLP-1 C5|c$g;6sr^ ^Mk:^^^TV^5#'^i:T^ ^Mt:$t^.Tv^;fcv^# 

25 :i iridS-e^ 5„ 
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(DBMi-t. m^it. SXTCOm^J^ — ^t^y""^^ h^#%tC-e^6 ; Dugas RXf 
Penney C, Bioorganic Chemistry (1981) Springer-Verlag, New York, 54-92 
Merrifields JM, Chem. Soc, 85 : 2149 (1962) :R.TJ« Stewart RtJ* Young, Solid Phase 
Peptide Synthesis, 24-66 ^, Freeman (San Francisco, 1969) o 430A 
5 K-^^!^ (PE-Applied Biosystems Inc, 850 Lincoln Center Drive, Foster 

City CA 94404) :S.tJ« PE-Applied Biosystems \Z. X y) ^^-^flti^^-^^ !^ 
V^T^ @+B;^&lc j; !9 :2^^P^<^-<>^^ Ktr-a-^T^# So Boc T ^ / mi^XJ^^(Dik 
(DUmi±. PE-Applied Biosystems S.t;^flfc<7>^iSittj^^#d*fel^A'Rrig-r?^ So 

10 mz-mM^^. 

GLP-l(^DNA«. ^-^^^ JL\'i.i:.'0-X%fii'%^(O^?-\y^^l^ii'^^—Y\^X\^^ 
mk<0'^%\Z.^ ^^h^^o'f\^^vi'^}Vtl KbTV^S DNAia^^iLund 

b [Proc Natl Acad Sci USA 79:345-349(1982)3 1^1*3 V^T:^ $ ^T*3 s ^(O^ 

15 ^«fe^^O^||:3b-^{*7|s:|§0^<^S^ff5>^T'f*j^^-r-fe «9 . Mx.fl Brown h(0 
Methods in Enzymology, Academic Press, NY ^ 68 #x 109—151 M%#R^t?^ 5o 

I Us Model 380AX{i 380BDNA -^^^ (PE-Applied Biosystems Inc, 850 Lincoln 

Center Drive, Foster City CA 94404) if (7)ji^<^ DNA •a'^^^ffiV^T■?^<^>iB 

20 ^JS#^t>o DNA trMitT'^ So 

*fc. GLP-l^^^$:<^)|l^^-ffiV^S DNA ^mS^i^i6mi^tr# 

h\.X^m^^^Bi\z. GLP-1 «9 ffl-rx^^^m-r w i: ^s-t?^ 

So GLP-1 f|^flsit-fe-7^(D:^^^^>?:^7^AtJ:|^#\ ISmftSr 

25 liSfeS i:V^ofc#^fe. -Sfcf*. /3-;tf7^ hvy— ^-^i' 9-^--^. 
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T*3^. :^Yk:i^T>^^a-t-s:i i:iO§-e#s„ :i(Dm^\c^ C^mitUse i:^^±V 

^#Ai"^o — ilS:(^fi Maniatis bs (1989) Molecular Cloning; A Laboratory 
10 Manual, Cold Springs Harbor Laboratory Press, NY H 1-3 #;lr#^T?# So 

15 The Promega Biological Research Products Catalogue S. XJ^ The Stratagene 
Cloning Systems Catalogue S » 

GLP-1 mmi^^zf'^h'o^itisbcD^m^^ ^—^mm\^t:i^^. ^(d^^ ^-^m 

20 -efe<9> ±IB(^ Maniatis b ffl:S:m^^M.f±li-:: ^^x^t s , mm^ 

25 b^ $ ^ (CSS^ IP MtPo ::tb^^:•oV^T^*^ Protein Folding, Kreuger (1990) 
136-142 Ms Gierasch ^XJ^ King American Association for Advancement of 
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Science Publication ;05#R^'C#^o 

m^i-i. ^v-b^j m^it. EDTA. ^^i^m. -^v^^^mm. ^mwi\& 
5 m m^tt. vy'^^/vrnm-rhv (sds)). 0!^mmmn\ (M;tfi. -^^mm 

^mxmm-r^:Lti!)^x^^o "kit, :itih(Dmmm^mi'i. ^^^(D^m^-^ 
7!)><:>wm^:^nmm\^tim^^^<DWcm^m^-t^m\,^mmitx^^o mx,}-£. 

2|c|g|^^^j3V^T^i. #§B^ 8-27018 liit^^o TP]^ $ BWPSfllft^fL^J 



wo 2004/037859 



PCT/JP2003/013020 



10 

:$i^m (D GL?-i mmm-i. glp-i mMib^^^x^h^^m^&i^^^^x-h^o m 
^i^:^]} >'m^^mmm^m(Dmim. mm(ofiikm. *fcfi/:s.tj«> ^Winmm(o 

:^^^(D GLP-l #S^lL(Z><i^©m#i-*rbT^||^tc:J: 
oT^^$tL;5 bv^„ b;O^Us ~Wi^K{-t^ (Dl^-^Mn. 1 111^*:^ kg 

fefc !9 iMg JS^b Img ^T'<©^Hrt.0^ b< 1 lalflsm kg &fc!9 lOngib^h 100 

;zg<D^ffli^^^^btiSo ^^iiLBuJJi^ffiUx 1 0 1 036^ 3 |ii£;±S-%^-t-5i: 

20 ti:,'^mXh^o 

m m <o ^m^^m ^ w^-t s ^ <^ -e jfc v ^o 

GLP-l fl^^jfctD-g-^Ji, Model 430A K-^^t^ (PE-Applied Biosystems, 

25 Foster City, CA) JJl J; 5 Sffi-a-^Kt^l J: o ■mv^. HPLC -^^^y^--^ 
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Si.TK^^Vfzit'B'l^trT^'to GLP-l(7-36)<DSa5?IJJ:i, His-Ala-Glu-Gly-Thr-P 
he-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-Ile-A 
la-Trp-Leu-Val-Lys-Gly-Arg (ia^J#-i-2) "CfeS (i-J^Ct3*>> GLP-1 (7-36) 
5 GLP-1 (7-35) -Arg i:|^Ct?feS)o Mx.fi. GLP-1 (7-36)+Arg-NH2 fi, ^^MG 
LP-l(7-36)0 C5^affij3:T5: K-fb Arg ^ laSf+JPbfc^O-CfcSo ^l^s [Ser"] 
-GLP-1 (7-35) 2#i (8^l::^g^) <Z> Ala ^ Ser t^l^^ ft^ (36 fit^+B 

<D Arg ^glJi^bfcti(Dt?&5o 
ItlSg^jtM 1. GLP-1 (7-36) -NH2 • • -5^^^ GLP-1 
10 itmMMm2. [Ser«]-GLP-l(7-35)-Arg-NH2 (ifl^J#-i-3) 

• • • 8S-GLP-1 ^Pl&i- 
i^jtM 1. GLP-1 (7-36) +Arg-NH2 (ia^J#-^4)- • • GLP-l+lR ffl&t" 
Mt^M2. GLP-1 (7-36) +Arg-Arg-NH2 (ffi^J#-^5) • • • GLP-1+2R Pl&i- 
^5t01J 3. [Ser"] -GLP-1 (7-35) -Arg-Arg-Arg-NHg (iB^J#-^ 6 ) 

15 • . . 8 S-GLP-1+2R t B^-f" 

m^&M 4. [Ser«] -GLP-1 (7-35) -Arg-Arg-Arg-Arg-NHj (SB^^J*-^ 7 ) 

• • • 8 S-GLP-1+3R t B&t" 
iSat^iJ 5. [Ser«] -GLP-1 (7-35) -Arg-Arg-Arg-Arg-Arg-NHj (ia^J#-^ 8 ) 

• • • 8 S-GLP-1+4R t P^-f" 
20 ^3^^!l 6. CSer*]-GLP-l(7-35)-Arg-Arg-Arg-Arg-Arg-Arg-NH2 (iB^J#-^ 9 ) 

• • • 8 S-GLP-1+5R t B&i- 
SaatM 7. [Ser«] -GLP-1 (7-35) -Arg-Arg-Arg-Arg-Arg-Arg-Arg-NH2 

(ia^J#-i-l 0) • • • 8S-GLP-1+6R tW^ir 
8. [Ser«] -GLP-1 (7-35) -Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-NHg 
25 (la^JS-i-l 1) • • • 8 S-GLP-1+8R 

Mi^m 9. [Ser«] -GLP-1 (7-35)-Lys-Arg-NH2 (ia^J#-^ 1 2 ) 
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• • . 8S, des36R-GLP-l+lKR ^B&i- 
m^miO. [Ser«]-GLP-l(7-35)-Lys-Lys-Arg-NH2 (@a^J#-^ 1 3 ) 

• • • 8S, des36R-GLP-l+2KR t Bfe-f" 
mmmn. [Ser»]-GLP-l(7-35)-Lys-Lys-Lys-Arg-NH2 (ia^J*-^14) 

5 • • • 8S, des36R-GLP-l+3KR t B&i" 

MigM 12. [Ser8]-GLP-l(7-35)-Lys-Lys-Lys-Lys-Lys-Arg-NH2 (ia3?!l#-^ 1 5 ) 

• • • as, des36R-GLP-l+5KR t Pl&-t~ 
^atM 13. [Ser^l -GLP-1 (7-35) -Lys-Lys-Lys-Lys-Lys-Lys-Ly s-Arg-NHj 

(ia^J#-^ 16)- • - as, des36R-GLP-l+7KR t 
10 14. [Ser*] -GLP-1 (7-35) -Lys-Lys-Lys-Lys-Lys-Lys-Lys-Lys-Lys-Lys- 

Arg-NHj (iB^J#-^l 7) • • • 8S, des36R-GLP-l+10KR tW^ir 
Bt^MIS. [Ser'']-GLP-l(7-35)-Arg-Lys-Lys-NH2 (ia^lJ#-^18) 

• • • aS-GLP-l+2K t BS-t" 
1. [Ser*. Gln^*, Asn^*]-GLP-1 (7-35) -Arg (ga^J## 1 9 ) 
15 • • • 8S26Q34N-GLP-1 t W/^-t 

^^mi^m 2. [Gln'^S Asn»*] -GLP-1 (7-35) -Arg-NHa (ia^J#-^ 2 0 ) 

■ • • 26Q34N-GLP-1 t B^-f 
*fc^ :itlhm^^m&^m^^^ m 16. [Ser«,Gln",Asn"]-GLP-l(7-35)-Arg-Arg 
-Arg-Arg-Arg-NHg (ia^J## 2 1 ) (aS26Q34N-GLP-l+4R t B^i") ^ M 17. [Ser^ G 
20 In", Asn^''] -GLP-1 (7-35) -Arg-Arg-Arg-Arg-Arg-Arg-Arg-NHz (iB3?(I##2 2) (8S 
26Q34N-GLP-1+6R i: B^i") > M 18. [Ser«, Gln^S Asn"] -GLP-1 (7-35) -Lys-Lys-Lys- 
Lys-Lys-Arg-NHg (fB^JS-i- 2 3 ) (8S26Q34N, des36R-GLP-l+5KR i: B&i") ^(D GLP 
-1 bVNt>(Di:%x.btv5o 

^ bi::. 6iL_h(DMatM 1-15. M 16—18 ^^:ov^T^*x C5K^f*T 5: K-fb (-NH^) 
25 $tbTVN5;5K ^ hMb (-0H) ^ So 'e^l^.ti. ^it^ 5 (D^ 

K<k: (-0H) -^J 19. [Ser'] -GLP-1 (7-35) -Arg-Arg-Arg-Arg-Arg (ia3^J# 
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-^2 4) (8S-GLP-1+4R tm^t) t ^j:^o C 5|c$Sf:i Hse tir^:Lt hX^^ S„ 

-e<^<fc 5 ^a^-y^ LTf*. m 20. [Ser»]-GLP-l(7-35)-Arg-Arg-Arg-Arg-Hse 
(iB^J#-i' 2 5 ) (8S-GLP-l+3RHse t B&i-) ^^^iJ^-TS :i t iJ^T'^ S„ 

^i^M 1 GLP-1 mm^(D^^ ^ ^) AMP M^fefste 

5 t h GLP-1 ^^#:Or5^^$ tb^t DNA iB^JCGraziano xBiochem Biophys Res Com 
196:141-146(1993)] lJ:S<5#^m^^ — :|r«ll bf^o ^■=^"1' ::^-X/n A;^ ^J' — 
^i3mCH0-Kl iBJ3a^^-<i5' iJ'-T^i^S^mU. k h GLP-1 ^^^5:$:^^-^ ^mm^. 

cHo ^i!a^#yt„ 

t h GLP-1 lX10*cells/ml/well "C 24 tj7^/W:;^W'- h J^;f{tx. 

10 3iA/fc„ 3 y-fe-Ti-d^ffib^ (PBS, 5.6mM ImM -fV:;^ 

^/^;><^/^dE^i^:/^:/, 20mM Ro20-1724, 0. 5%BSA, pH7. 4) cf^T? GLP-1 

*S-® GLP-1 GLP-1 ^^4*: ^ (DSI^Jj: J: 9 . J^flSl^JJ:?!^^ ^3x5 1^-r iJ' 

15 y 5/^ AMP ^^i^fi, cAMP-Screen™ system (Applied Biosystems) \'CX.'^^^-y 

if-f A-r Ty-fe^tJij; !9Sii^bfco ^1 GLP-1 fl^^^oi^-r ^ y 

AMPH^^tt;^, GLP-1 <^^£tS^ 100%^ \^1^h^(0^nm%.m.X7^\.tL. 
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mi 





GLP- 






1 X10"" 


1X10"" 


1x10"^ 


GLP-1 


100.0 


100.0 


100.0 


GLP-1+1R 


7.4 


100.6 


78.1 


GLP-1 +2R 


72.3 


91.9 


112.4 


8S-GLP-1 


97.9 


111.4 


83.6 


8S-GLP-1+2R 


56.4 


95.5 


91.2 


8S-GLP-1+3R 


-17.0 


75.6 


101.9 


8S-GLP-1+4R 


34.0 


64.7 


105.5 


8SH3LP-1+5R 


54.3 


48.6 


75.6 


8S-GLP-1+6R 


64.9 


81.1 


80.6 


8S-GLP-1+8R 


74.5 


87.4 


95.9 


8S,des36R-GLP-1 +1 KR 


100.1 


112.9 


80.5 


8S,des36R-GI-P-l +2KR 


36.2 


88.9 


81.6 


8S,de836R-GLP-1 +3KR 


45.0 


96.6 


86.7 


8S,des36R-GLP-1 +5KR 


7.9 


55.3 


63.4 


8S,des36R-GLP-1 +7KR 


8.8 


55.6 


92.6 


8S,des36R-GLP-1+1 OKR 


7.5 


20.8 


55.4 


8S-GLP-1+2K 


53.2 


103.8 


88.8 



tb5Hrlgti;0Sii5V^r. jei."ruti. r.<^ in vitro T'<D?&tt;05 in vivo -^(^^ 

m.^^^^^b\-tnx,hfh'r. ^(0:z.bi)m^ in vivo ^@^03i^m ^ ^^J^ o TV^ S 

10 :y%m^m^m 

GLP-1 mm^^(0'mB:1!}^ h(DWi,m.mi^^. in vivo •^(Djk.m^T^m ^^XJ^^l^y^ 

)) >^m^m'^\Fm\^ii^nm\^tL. -rj^^fo-fe. -n^x^jcGLP-ifi^flESr^^g^ 
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^/i-=i-:^Mw^(Dskmm(Dmw}^m^^mQmmmm.m (ogtt) t^w^u 

GLP-l ^^f^s:fi|^@7K-e ImM \zmm\^. -80X:\Z.:^ Yv^ fti^^J^l^S^ 

GLP-l ^MWmWi-^. 'f'V:f(0%f^hW^'^^^(0^\:L^o< t) ^i?§[fflUfCo - 

t GLP-l -^iJ/^tDiq^Silcij: 9#:6^e>®dl$^fCo GLP-l 

#:trig&*S#bT 5:9-^. 5%i//^3-:j^^lKSr lOml/kg (^m-a-Ti/ J: t) ^ 

P/&>bliiL:^^/il ^^^ttib. /hMlkl^fflCilfj:^^ (>//Px;^ b^i-;:^, (*5fe)HfP 
-fb^W^^) Sr^V^-CM^bfclo GLP-l ^i^^^S-^Hir<DifiL)^^jt:5^e>(D-h#:^oft 
MT®^ (AUG 0-20 5)-) ^^>!r©"=^»^;^^iOV^T^|±^b;feo 

# GLP-l ^#i^tS^Poifn.)^«i:jfiL4'^^:^ y v-fit^. ¥^^iei:M2p^llT'^ 
2 l::^ bfco 
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2 



S2 GLP-i^5il*S-^^ro, 0GTrMl^icfcrt<5jfiiafittjfii*'f>^^ji^ 





(nmol/mouse) 


(mg/dl-min) 


(>fjUa-Xia^^55J^®)(ng/mL) 




0 


tic 


-4- 




00& 


zc 


in7 

lU/ 




1.07 


09/ 


31 


OA 


OO^ 




«7 1 




10.7 


399 




oo 


/4o 


It 


14/ 


OO \JILJ^ 1 


1 07 




IT. 


AQ 


ll/^O 




1QQ 
1 




10 7 
III./ 


291 


± 


66 


1289 




165 




1.07 


535 


± 


58 


957 


± 


86 


8S-GLPH+3R 


1.07 


509 




92 


1359 




318 


8S-GLP-1+4R 


1.07 


388 


± 


54 


1713 


± 


430 


8S-GLP-1+5R 


1.07 


483 


± 


26 


1504 




250 


8S-GIJP-1+6R 


1.07 


559 


± 


27 


1633 




449 


8S-GLP-1+8R 


1.07 


487 


± 


32 


1882 




402 


8S,de836R-GLP-l+1KR 


1.07 


611 




51 


1349 




244 


8S,des36R--GLP-1 +2KR 


1.07 


564 


± 


52 


1243 


± 


309 


8S,des36R-GLP-l +3KR 


1.07 


557 


± 


53 


1176 




233 


8S.des36R-GLP-1+5KR 


1.07 


404 


± 


71 


2229 


± 


346 


8S,des36R-GLP-1+7KR 


1.07 


457 




69 


1604 




344 


8S.des36R-GLP-1 +1 OKR 


1.07 


492 




106 


2379 




520 


8S-GLP-1+2K 


1.07 


598 


± 


63 


862 




150 



r (O^^^ 8 S-GLP-1+4R jo J: 1)5 8S, des36R-GLP-l+5KR O GLP-1 ^#^2|s:^^:i3V^T^ 
5 UfcM^frx fcSV^{i 8S, des36R-GLP-l+5KRe;±t3:y v^>'^#;tjnUfc^^#:ic:*5 

5^^MGLP-1 lctt:-<T 10fg?gJiR;5Sii;k:Ufci:%;te)^fc„ 

3 m^'mmmm^n(D glp-i gi^^g>jteii^@^iRt;:j^i-5^ffi 
5 GLP-i^^fls<z)ifiL«f^<STf^ffi*5j;u«-r y i^^m^m^m^m^tz., 

U^m^^P^I3ift^^^JJ*#P¥ 8-27018 Jc:bfc;d5oT^]iib. 4^;^ r ^i^/i'jJ^ 

y -fe a — /l^ ("^ b y 2% (w/w) . 8% (w/w) , tK 90% (w/w) V^T. 
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8%m#P^0^?L^J^^S 50 Is ImM 8 S-GLP-1 + 5R m^i^ 3. 56 n 1, ^^tK 146. 4 
fi 1 =SrMfP UTs Mi^^M 0. 0178mM 8S-GLP-1 + 5R ^-^tf 2%mWmMmS)5^MW- 

m GLP-l mW. ( 8 S-GLP-l + SR tZlJt-^T 30 . 2%fl;#P^J!iflS?L^J^;^Sr-^ 

*J^CV^0.0178mM 8 S-GLP-1 + 5R ^?Ks *3 <t tJ«^a:fe:^7K^ffi V^fCo 

GLP-l ^?/:/<Z)^;a^bll:^-^!j7;p^<^^l::v^o < V) tWcm bfc, 

GLP-l ^^^^j^#^-^bT 55^^s 5%^7U=i-:^mmt: lOml/kg ©fd-a-O'i^ 

jfiLi^^fis t*i^ffHui:i/7V = '-;^^^ 10. 20, 30^m^. m^fe^gPSr^^bfd 

fP'fbi^i^f^Bf) t^ffiv^T^iI^b/c„ GLP-l mmw-ii^-^m(Dskmmt>h(D±^-:^<D 
iSimTmrn (auc 0-305^) ^m^(D'T^ :K\z.^\^xi^mvfco 





(nmol/mouse) 


(mg/dl -111111) 


(^fjUa-xS#»10»fiS)(ng/mU 




0 


2122 


± 


198 


251 


± 


12 


GLP-1 


10.7 


1533 




111 


377 


± 


41 


8S-GLP-1+5R 


0.357 


2025 




176 


506 




34 


8S-GLP-1+5R 


0.357 


1526 


± 


354 


560 


± 


81 



b)^j^V^5c^M GLP-l (D 30 ^(D 1 ftT^^c^S GLP-l t I^^OlkHtiSTf^Jl 
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^^bfc„ Bp-fe. m^mmnm%m\^^^ ss-glp-i+sr (o^mm±\^, x^) 

4 GLP-l mm^i^ 8S26Q34N-GLP-1 O^feWM 
I^I^^J 1 (D:)ymz.^-i!)^'oX^ GLP-l BMPf 8S26Q34N-GLP-1 (D^>^\f ^ n iZ^i-f 

y .y^ AMP m^f^m^mMi^fto r % ymm^^hm\i^mwi.x\^^ft 

(^4)o 



8S26Q34N-GLP-1 (DV-'<<7^)v^AMP^±)^^ 



8S26Q34N-GLP-1?lJg 

(log M) 


cAMPM^S 

(pmol/10^cell/30min) 


-12 


0.6 


-11 


4.7 


-10 


24.2 


-9 


76.1 


-8 


79.2 



^fc, i^^/i^y^:^:^^^m^^Xs 16. 7mM iZ/^n— ;^#:&T (Mikl^^ 

8S26Q34N-GLP-1 fi^^M GLP-1 ^^:^fc'<T^SH4:^5gi|v^'|iSlRJ U^h 5 )o 
^5 



8S26Q34N-G LP-1 (P 'J 



(log M) 


-r>X U >^;;^^fi(ng/islet/30min) 


^^MGLP-1 


8S26Q34N-GLP-1 


0 


2. 


SI 


-10 


4.11 


3.64 


-9 


5.11 


6.61 


-8 


6.71 


9.85 



%1^mfi>h(D^jv^ — :;^ 0. 5g/kg:^?^SrtT5 w ^iJiJ; !9p-<fco GLP-l 
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8S26Q34N-GLP-1 i^mmi^W^ti:^mmiTi!)^yf-^fi. ^<^{'^ffl GLP-1 J; 

me 

8S26Q34N-GLP-m#^^(P-7'!7Xjftll|i^5Tf^ffl 



S«(/ig/kg) 




^^MGLP-1 8S26Q34N-GLP-1 


0 


123 


5 


119 


110 


10 


103 


95 


20 


75 


21 



:^u^(D^^n. ^^mi^m 1 CO GLP-i rnmi^-a^. glp-i m^^^w LTv^:5 - 

C7feSg'(l!llJ:^^(7)T/^^:^:/^fc{i/5.t^y v^i/Sr#;!jnUT%. glp-1 S 

t^li^^JS GLP-m^jjsSS-GLP-l <Pv^^>^^i;?/U^:7^^^— IV (DPPIV) tcM 
10 500pM GLP-1 m^i^ 8S-GLP-1 ^ 40^ U/jtx 1 v?^:7°^ v^/l^^:/^:?^— IV i: ?S 

15 V>;as7fe < ,2f5: GLP-1 ^^^^;65i;?^:/^o^y^^y^>5^_-{f jy t::^ S 
i!:OS^;d^ofc:o Ufc^^SoT 8 ja^^-fe y ^'tcBiS.-rs r ^ tz: J: . GLP-l 
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^1 







DP 


PIV 




+ 


8S-GLP-1 


100% 


101% 




100% 


25% 



6 GLP-1 ^^fls 26Q34N-GLP-1 (Q Y )} -f \Z.-^-^ -^bm^^COW^ 

2 (O GLP-1 26Q34N-GLP-1 50mM j^^tK^T ^7 A pH 

7.8 500iug/ml <^aSt-3^e6 J; 5J-^j¥fU:felo ^(OmW,\^^li\\^. 500/ig/ml 
5 MJ-7'->i/^?^ (Promega Cat. No. V5 11 3) 5 /z 1 :Sn X. T . 37*0. I^Pb^S^S^ 
•^fco S^E^^^lhfi 71.5%^ 1200 /il (final 65%) ^JPx.TfTV^H 4't:-e 

5 15,000rpm i®^L>Je: J: »9 -httSrIalltKb, l^ — a UfCo 

S©7Kl3:^^|b.^^^!l 1 <D;^^feT* cAMP ^3j^46fco 
:i<^i^^. h y :/^xi^^a!a/.eU^^0fafc^9T*?£^4^3:mv^:6Sf^<, GLP-1 
10 ^•i^Y3'fi^-y\z.m'^-V^^z.}it^^t^^tz. (^8)o 
^8 











+ 


26Q34N-GLP-1 


100% 


94.8% 
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GLP-i nm^^i^T^^x-^mm^ibm^ bt^xvNSo r «DmHi-fis glp-i ;ds-< 
^efi:#u. mMu^x-(Di^^^'^m\^-r^o glp-i ^fflv^fc)^^?s^^^^«^^1 
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m ^ (D ^ m 

1. GLP-i(7-35)(^T^ yslia^J^^:33v^■c. 1 hi.<ttmm(DT ^ /mt^x^. 
mmikxj^ytitnmu^tiftmmt^^ti: ^ . t>-o glp-i ^tt%^-t-s-<-^^ 

C 5^5^ l;: Waa- (Xaa) n- Yaa (Waa \t Arg * fc Yt Lys, Xaa ft Arg * fc Lys^ n 
5 \tQ^l^(OW^^ Yaa « Arg^ Arg-NHg^ Lys^ Lys-NHg^^t^ Hse) ifiHM^fL 

3. GLP-1 T 5 /^ia^J<^ 2 6i4;05 Gin 3 4 {Sc^OS Asn tbTV^§ ;i 

10 1 t-IBm<^)'<7'^ h% 

5 . tiifi 3~5 <^S#[T'feS. f»3jt^ 1 KUm.(D-<-^'^ Ko 

6 . —Wt^. [Ser^ Gin", Asn"] -GLP-1 (7-35) - (Arg) n- Yaa 

"^^^ n \t 4~6 (D^ISC. Yaa Arg t.tz.\% Arg-NHas W^^g 
15 1 J^lB«(D-<>^^ Ko 

7. 5^^^GLP-1 j; V) tift;v^*6)^gS^It2^^#^6r.i:^<|#^ti:"t-S. f»^:«l 
~ 3 <ov^-m:aM-iB«<D^:/^ Ko 

8 . 1 ~ 3 ov^-r^/^)^^:|B4fe<^-<:/^ Kl^^^^5>t UT-^tf^mm^ 

8 tciB^<^E^m^i^o 
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SEQUENCE LISTING 



<110> SANWA KAGAKU KENKYUSHO CO. , LTD. 

<120> GLP-1 derivatives and the use 

<130> JP0304SKK 

<150> JP 2002-299283 

<I51> 2002-10-11 

<160> 25 

<170> Patentin version 3. 1 

<210> 1 

<211> 29 

<212> PRT 

<213> Artificial 

<220> 

<223> GLPl(7-35) 

<400> 1 



His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 
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Gin Ala 



Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly 



20 



25 



<210> 2 

<211> 30 

<212> PRT 

<213> Artificial 

<220> 

<223> GLPl(7-36) 

<400> 2 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg 



20 



25 



30 



<210> 3 



<211> 30 



<212> PRT 



<213> Artificial 



<220> 

<223> 8S-GLP1 
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<400> 3 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg 
20 25 30 



<210> 4 

<211> 31 

<212> PRT 

<213> Artificial 

<220> 

<223> GLPl+lR 
<400> 4 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg 
20 25 30 



<210> 5 
<211> 32 
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<212> PRT 

<213> Artificial 

<220> 

<223> GLP1+2R 
<400> 5 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 



<210> 6 

<211> 32 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-GLP1+2R 

<400> 6 



20 



25 



30 



His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 
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Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 
20 25 30 



<210> 7 

<211> 33 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-GLP1+3R 
<400> 7 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 
20 25 30 



Arg 



<210> 8 

<211> 34 

<212> PRT 

<213> Artificial 
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<220> 

<223> 8S-GLP1-4R 
<400> 8 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 
20 25 30 



Arg Arg 



<210> 9 

<211> 35 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-GLP1+5R 

<400> 9 



His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 
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Gin Ala Ala Lys Glu Phe lie Ala Trp Leu Val Lys Gly Arg Arg Arg 
20 25 30 



Arg Arg Arg 
35 



<210> 10 

<211> 36 

<212> PRT 

<213> Artificial 



<220> 

<223> 8S-GLP1+6R 
<400> 10 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 

Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 
20 25 30 



Arg Arg Arg Arg 
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35 



<210> 11 

<211> 38 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-GLP1-8R 
<400> 11 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 



Arg Arg Arg Arg Arg Arg 
35 



<210> 12 

<211> 31 

<212> PRT 

<213> Artificial 



20 



25 
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<220> 

<223> 8S-des36R-GLPl+lKR 
<400> 12 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Lys Arg 
20 25 30 



<210> 13 

<211> 32 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-des36R-GLPl+2KR 
<400> 13 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe lie Ala Trp Leu Val Lys Gly Lys Lys Arg 
20 25 30 
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<210> 14 

<211> 33 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-des36R-GLPl+3KR 
<400> 14 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Lys Lys Lys 



Arg 



<210> 15 

<211> 35 

<212> PRT 

<213> Artificial 



20 



25 



30 



<220> 
<223> 



8S-des36R-GLPl+5KR 
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<400> 15 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Lys Lys Lys 
20 25 30 



Lys Lys Arg 
35 



<210> 16 

<211> 37 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-des36R-GLPl+7KR 
<400> 16 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Lys Lys Lys 
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20 



25 



30 



Lys Lys Lys Lys Arg 
35 



<210> 17 

<211> 40 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-des36R-GLPl+10KR 
<400> 17 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Lys Lys Lys 



20 



25 



30 



Lys Lys Lys Lys Lys Lys Lys Arg 



35 



40 



<210> 18 
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<211> 32 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-GLP1+2K 
<400> 18 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Lys Ly 



<210> 19 

<211> 30 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S26Q34N-GLP1 

<400> 19 



20 



25 



30 



His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl 
15 10 15 
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Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asn Gly Arg 
20 25 30 



<210> 20 

<211> 30 

<212> PRT 

<213> Artificial 

<220> 

<223> 26Q34N-GLP1 
<400> 20 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asn Gly Arg 
20 25 30 



<210> 21 

<211> 34 

<212> PRT 

<213> Artificial 



<220> 

<223> 8S26Q34N-GLP1+4R 
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<400> 21 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asn Gly Arg Arg Arg 
20 25 30 



Arg Arg 



<210> 22 

<211> 36 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S26Q34N-GLP1-6R 
<400> 22 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asn Gly Arg Arg Arg 
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20 25 30 



Arg Arg Arg Arg 
35 



<210> 23 

<211> 35 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S26Q34N-des36R-GLPl-5KR 
<400> 23 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl 
15 10 15 



Gin Ala Ala Gin Glu Phe He Ala Trp Leu Val Asn Gly Lys Lys Ly 
20 25 30 



Lys Lys Arg 
35 



<210> 24 



wo 2004/037859 
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<211> 34 

<212> PRT 

<213> Artificial 

<220> 

<223> 8S-GLP1-4R 
<400> 24 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 



Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 



Arg Arg 



<210> 25 

<211> 34 

<212> PRT 

<213> Artificial 



20 



25 



30 



<220> 

<223> 8S-GLPl+3RHse 



wo 2004/037859 
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<220> 

<221> misc_feature 

<222> (34). . (34) 

<223> Xaa is Homoserine. 

<400> 25 

His Ser Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
15 10 15 

Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Arg Arg 



20 



25 



30 



Arg Xaa 
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the peptides of SEQ ID N0S:4 to 18 specifically stated in the 
description. 
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description of the present case and it is completely unknown what 
specific peptides are involved as other derivative peptides and what 
are not. Thus, claims 1 to 11 are described in an extremely unclear 
manner . 
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second Ala (corresponding to the 8-position) in GLP-l(7-35) being 
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terminus of GLP-l(7-35)" cannot be considered as a special technical 
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